Regulation of amino acid transport in growing cells of Streptomyces hydrogenans. I. Modulation of transport capacity and amino acid pool composition during the growth cycle.
(1) The active uptake of different amino acids by growing cells of Streptomyces hydrogenans was shown to be correlated with the physiological age of the cells. During the lag phase of growth the transport capacity increased and attained its highest level when the growth rate was maximum. During further growth the transport capacity declined progressively. The lowest transport activity was observed when the culture shifted into the stationary growth phase. (2) Such modulation of transport capacity was independent on the presence or absence of amino acids in the growth medium of the cells. (3) The size and the composition of the pool of free intracellular amino acids was also undergoing substantial variations during the growth cycle of the culture. In the lag phase, the levels of all amino acids decreased markedly and attained their lowest values at the end of this phase. During further growth the pool size was slowly replenished. (4) Removal of the pool resulted in a considerable gain of transport capacity. Therefore, it was concluded that active amino acid transport in growing Streptomyces hydrogenans is under feedback control by intracellular amino acids. (5) Quantitatively, the modulation of the pool size could not fully account for the variation of the transport capacity. Since a pool-independent stimulation of transport was found to be correlated with the increase of the growth rate of the cells, the possibility is discussed that the stimulation of transport is either due to increased levels of distinct RNA species, which might provide positive feedback signals for transport, or by increased rates of de novo synthesis of transport limiting proteins.